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Amendments to the Claims: 

1 . (Currently Amended) A transgenic mouse comprising a somatic cell, comprising: 

(a) in a first chromosome of a chromosome pair, a first p olynucleotide comprising a First 
promoter opcrably linked to a first chimeric sequence encoding an N-tcrminai portion ol'a first 
marker and a C-tcrrninal portion of a second marker separated by a first target site of a 
recombinase target sit e; and 

(b) at a homologous location of a second chromosome of the chromosome pair, a second 
polynucleotide comprising a second p romoter operably linked to a second chimeric sequence 
encoding an N-tcrminal portion of the second marker and a C-tcrminal portion of the first marker 
separated by a second target site of the reeombinase ^ target site; and 

(e)-ft wherein presence of the recombinase functionally expressed by in the ccllrft&d 

whioh promotes recombination between the target sites of the first and second chromosomes; 

wherein recombinase-promoted somatic mitotic recombination between the target sites 
yields alternative pairs of X- or Z-scgrcgatcd progeny cells, 

wherein the X-scgrcgatcd progeny cells comprise a first progeny cell comprising the first 
chromosome, and a recombined variant of the second chromosome comprising the second 
promoter operably linked to a sequence encoding the N- and C-terminal portions of the first 
marker, and a second progeny eel! comprising the second chromosome, and a recombined 
variant of the first chromosome comprising the first promoter opcrably linked to a sequence 
encoding the N- and C-tcrminal portions of the second marker, and 

wherein the Z-segregated progeny cells comprise a first progeny cell comprising the first 
chromosome and the second chromosome, and a second progeny cell comprising a recombined 
variant of the first chromosome comprising the first promoter operably Linked to a sequence 
encoding the N- and C-lerminal portions of the first marker; and a recombined variant of the 
second chromosome comprising the second promoter opcrably linked to a sequence encoding the 
N- and C-terminai portions of the second marker, 

wherein the first X-segregated progeny cell produces a first marker-specific signal, the 
second X-segregated progeny cell produces a second marker-specific signal, the first Z- 
segregated progeny cell produces neither a first nor second marker-specific signal, and the 
second Z-scgrcgatcd progeny cell produces both a first and a second marker specific-signal. 
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2. (Currently Amended) The mouse of claim 1 , wherein the recombinase and target sites are 
selected from the group consisting of Cre/loxP andFLP/frL. 

3. (Currently Amended) The mouse of claim I, wherein Ihc first and second markers arc 
fluorescent proteins selected from the group consisting of GFP and RFP. 

4. (Currently Amended) The mouse of claim 2, wherein the recombinase and target sites are 
Cre/loxP, and the first and second markers are GFP and RFP. 

5. (Currently Amended) The mouse of claim 1, wherein the first and second markers are 
transcriptional regulator s, such ao Gal 14 . 

6> (Currently Amended) The mouse of claim 1, wherein the somatic cell further comprises a 
genetic construct comprising functional expression of the rccombinacc is rcotrictcd by a ccll- 
typc specific promote r opcrably linked to a sequence encoding the recombinase . 

7. (Currently Amended) The mouse of claim 1, wherein the somatic cell further comprises a 
genetic construct comprising a drug-inducible promoter operablv linked to a sequence encoding 
the recombinase, wherein the functional expression of - thc recombinase is temporally restricted 
by administration of a drug is_sclcctcd from the group consisting of tamoxifen and doxycyclinc. 

8. (Currently Amended) A method to generate and mark chromo s ome recombination in s omatic 
cells in of making a mouse according to claim 1, the method comprising the steps of: 

(a) introducing in a first chromosome of a chromosome pair of a pluripotenl cell, a first 
polynucleotide comprising a first promoter opcrably linked to a first chimeric sequence encoding 
an N-terminaL portion of a first marker and a C-terminal portion of a second marker separated by 
a first target site of a r ecombinase targ e t sit e; 

(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripotent cell, a second p olynucleotide comprising a second p romoter operably 
linked to a second chimeric sequence encoding an N-tcrrninal portion of the second marker and a 
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C-tcrminal portion of the first marker separated by a second target site of the rccombinasc a 4ai=get 
si 

wherein presence of the recornbinase in the cell e ncod e s a recombinas e which promotes 
recombination between the target sites of the first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny cells of the 
pluripotcnt cell, wherein rccombinasc-promotcd somatic mitotic recombination between the 
target sites in a differentiated progeny cell yields alternative pairs of X- or Z-segregated progeny 
cells, 

wherein the X-segregaled progeny cells comprise a first progeny cell comprising the first 
chromosome, and a rccombincd variant of the second chromosome comprising the second 
promoter operably linked to a sequence encoding the N- and C-terminal portions of the first 
marker; and a second progeny cell comprising the second chromosome, and a rccombincd 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C-terminal portions of the second marker, and 

wherein the Z-scgrcgatcd progeny cells comprise a first progeny cell comprising the first 
chromosome and the second chromosome, and a second progeny cell comprising a rccombincd 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C-terminal portions of the first marker; and a recombined variant of the 
second chromosome comprising the second promoter operably linked to a sequence encoding the 
N- and C-tcrminal portions of the second marker, 

wherein the first X-scgrcgatcd progeny cell produces a first marker-specific signal, the 
second X-segregated progeny cell produces a second marker-specific signal, the first Z- 
segregated progeny cell produces neither a first nor second marker-specific signal, and the 
second Z-segregated progeny cell produces both a first and a second marker specific-signal 

9. (Currently Amended) A method to generate and mark chromosome recombination in s omatic 
c e lls in of making a mouse according to claim 2, the method comprising the steps of: 

(a) introducing in a first chromosome of a chromosome pciir of a pluripotent cell, a first 
polynucleotide comprising a first p romoter operably linked to a first c himeric sequence encoding 
an N-terminal portion of a first marker and a C-terminal portion of a second marker separated by 
a first target site of a recombinase target site ; 
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(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripotent cell, a second p olynucleotide comprising a second p romoter operably 
linked to a second chimeric sequence encoding an N-terminal portion of the second marker and a 
C-terminal portion ofthe first marker separated by a second target site of the recombinase a 4ai=get 

wherein presence of the recombinasc in the cell encodes a rccoinbinaso which promotes 
recombination between the target sites of the first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny cells ofthe 
pluripotent cell, wherein recombinase-promoted somalic mitotic recombination between the 
target sites in a differentiated progeny cell yields alternative pairs of X- or Z-scgrcgatcd progeny 
cells, 

wherein the X-scgregatcd progeny cells comprise a first progeny cell comprising the first 
chromosome, and a recombined variant of the second chromosome comprising the second 
promoter operably linked to a sequence encoding the N- and C-lerminal portions of the first 
marker; and a second progeny cell comprising the second chromosome, and a recombined 
variant ofthe first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C-terminal portions of the second marker, and 

wherein the Z-segregated progeny cells comprise a first progeny cell comprising the first 
chromosome and the second chromosome, and a second progeny cell comprising a recombined 
variant ofthe first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C-tcrminal portions ofthe first marker; and a recombined variant ofthe 
second chromosome comprising the second promoter operably linked to a sequence encoding the 
N- and C-terminal portions ofthe second marker, 

wherein the first X-segregated progeny cell produces a first marker-specific signal, the 
second X-segregated progeny cell produces a second marker-specific signal, the first Z- 
scgrcgatcd progeny cell produces neither a first nor second marker-specific signal, and the 
second Z-segregated progeny cell produces both a first and a second marker specific-signal 

10. (Currently Amended) A method to generate and mark chromosome recombination in 
somatic c e lls in of making a mouse according to claim 3, the method comprising the steps of; 
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(a) introducing in a first chromosome of a chromosome pair of a pluripotcnt cell, a first 
polynucleotide comprising a first p romoter operably linked to a first chimeric sequence encoding 
an N-terminal portion of a first marker and a C-terrninal portion of a second marker separated by 
a first target site of a recombinase target Gilo ; 

(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripotcnt cell, a second polynucleotide comprising a second promoter operably 
linked to a second chimeric sequence encoding an N-terminal portion of the second marker and a 
C-terminal portion of the first marker separated by a second target site of the recombinase^^arget 

wherein presence of the recombinase in the cell encodes a rocoinbinaso which promotes 
recombination between the target sites of the first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny cells of the 
pluripotent cell, wherein recombinase-promoted somatic mitotic recombination between the 
target sites in a differentiated progeny cell yields alternative pairs of X- or Z-segregated progeny 
cells, 

wherein the X-scgrcgalcd progeny cells comprise a first progeny cell comprising the first 
chromosome, and a recombined variant of the second chromosome comprising the second 
promoter operably linked to a sequence encoding the N- and C-terminal portions of the first 
marker; and a second progeny cell comprising the second chromosome, and a recombined 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C-tcrminal portions of the second marker, and 

wherein the Z-segregated progeny cells comprise a first progeny cell comprising the first 
chromosome and the second chromosome, and a second progeny cell comprising a recombined 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C-terminal portions of the first marker; and a recombined variant of the 
second chromosome comprising the second promoter operably linked to a sequence encoding the 
JN- and C-terminal portions of the second marker, 

wherein the first X-segregated progeny cell produces a first marker-specific signal, the 
second X-segregated progeny cell produces a second marker-specific signal, the first Z- 
segregated progeny cell produces neither a first nor second marker-specific signal, and the 
second Z-scgrcgatcd progeny cell produces both a first and a second marker specific-signal. 
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1 1 . (Currently Amended) A method to g e n e rat e and mark chromosom e r e combination in 
somatic c e lls in ofrnaking a mouse according Lo claim 4, the method comprising the steps of: 

(a) introducing in a first chromosome ofa chromosome pair ofa pluripolenl cell, a first 
polynucleotide comprising a first p romoter opcrably linked to a first c himeric sequence encoding 
an N -terminal portion of a first marker and a C-tcrminal portion of a second marker separated by 
a first target site of a r ecombinase targ e t sit e; 

(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripolenl cell, a second p olynucleotide comprising a second p romoter operably 
linked to a second c himeric sequence encoding an N-tcrminal portion of the second marker and a 
C-terminal portion of the first marker separated by a second target site of the recornbinase 1 4arget 

wherein presence of the recombinase in the cell encodes a recombinase which promotes 
recombination between the target sites of the first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny cells of the 
pluripolenl cell, wherein rccombinase-promotcd somatic mitotic recombination between the 
target sites in a differentiated progeny cell yields alternative pairs of X- or Z-segregated progeny 
cells, 

wherein the X-segregated progeny cells comprise a first progeny cell comprising the first 
chromosome, and a recombined variant of the second chromosome comprising the second 
promoter opcrably linked to a sequence encoding the N- and C-tcrminal portions of the first 
marker; and a second progeny cell comprising the second chromosome, and a recombined 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C-lemiinal portions of the second marker, and 

wherein the Z-segregated progeny cells comprise a first progeny cell comprising the first 
chromosome and the second chromosome, and a second progeny cell comprising a recombined 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C-terminal portions of the first marker; and a recombined variant of the 
second chromosome comprising the second promoter operably linked to a sequence encoding the 
N- and C-terminal portions of the second marker, 
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wherein the first X-scgrcgatcd progeny cell produces a first marker-specific signal, the 
second X-segregated progeny cell produces a second marker-specific signal, the first Z- 
segregaied progeny cell produces neither a first nor second marker-specific signal, and the 
second Z-segregated progeny cell produces bolh a first and a second marker specific-signal. 

12. (Currently Amended) A method to generate and mark chromosome recombination in 
somatic c e lls in of making a mouse according to claim 5, the method comprising the steps of: 

(a) introducing in a first chromosome of a chromosome pair of a pluripotent cell, a first 
polynucleotide comprising a first p romoter operably linked lo a first chimeric sequence encoding 
an N-tcrminal portion of a first marker and a C-tcrminal portion of a second marker separated by 
a first target site of a recombinase target s ite ; 

(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripotent cell, a second p olynucleotide comprising a second p romoter operably 
linked lo a second chimeric sequence encoding an N-lerminal portion of the second marker and a 
C-tcrmiaal portion of the first marker separated by a second target site of the recoinbinasc a 4a*get 

wherein presence of the recombinase in the cell encodes n rocoinbinaso which promotes 
recombination between the target sites of the first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny cells of the 
pluripotent cell, wherein rccombinasc-promotcd somatic mitotic recombination between the 
target sites in a differentiated progeny cell yields alternative pairs of X- or Z-scgrcgatcd progeny 
cells, 

wherein the X-segregated progeny cells comprise a first progeny cell comprising the first 
chromosome, and a recombined v ariant of the second chromosome comprising the second 
promoter operably linked lo a sequence encoding the N- and C-lerminal portions of the first 
marker; and a second progeny cell comprising the second chromosome, and a recombined 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C-terminal portions of the second marker, and 

wherein the Z-segregated progeny cells comprise a first progeny cell comprising the first 
chromosome and the second chromosome, and a second progeny cell comprising a recombined 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
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encoding the N- and C-tcrminal portions of the first marker; and a rccombincd variant of the 
second chromosome comprising the second promoter operably linked to a sequence encoding the 
N- and C-lerminal portions of the second marker, 

wherein the first X-segregated progeny cell produces a firstmarker-specific signal, the 
second X-segrcgatcd progeny cell produces a second marker-specific signal, the first Z- 
scgrcgatcd progeny cell produces neither a first nor second marker-specific signal, and the 
second Z-scgrcgatcd progeny cell produces both a first and a second marker specific-signal. 

13. (Currently Amended) A method to gen e rate and mark chromosom e r e combination in 
somatic cells in of making a mouse according to claim 6, the method comprising the steps of: 

(a) introducing in a first chromosome of a chromosome pair of a pluripotent cell, a first 
polynucleotide comprising a first promoter operably linked to a first chimeric sequence encoding 
an N-terminal portion of a first marker and a C-terminal portion of a second marker separated by 
a first target site of a r ecombinase target site ; 

(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripotent cell, a second p olynucleotide comprising a second p romoter operably 
linked to a second chimeric sequence encoding an N-terminal portion of the second marker and a 
C-terminal portion of the first marker separated by a second target site of the recombinase a 4tH=get 

wherein presence of the recombinase in the cell encodes a recombinase which promotes 
recombination between the target sites of the first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny cells of the 
pluripotent cell, wherein recombinase-promoted somatic mitotic recombination between the 
target sites in a differentiated progeny cell yields alternative pairs of X- or Z-segregated progeny 
cells, 

wherein the X-scgrcgatcd progeny cells comprise a first progeny cell comprising the first 
chromosome, and a recombined variant of the second chromosome comprising the second 
promoter operably linked to a sequence encoding the N- zmd C-terminal portions of the first 
marker; and a second progeny cell comprising the second chromosome, and a recombined 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding thcN- and C-tcrmirial portions of the second marker, and 
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wherein the Z-scgrcgatcd progeny cells comprise a first progeny cell comprising the first 
chromosome and the second chromosome, and a second progeny cell comprising a recombined 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding IheN- and C-terminal portions of the first marker; and a recombined variant of the 
second chromosome comprising the second promoter operably linked lo a sequence encoding the 
JN- and C-tcrminal portions of the second marker, 

wherein the first X-scgrcgatcd progeny cell produces a first marker-specific signal, the 
second X-segregated progeny cell produces a second marker-specific signal, the first Z- 
segregated progeny cell produces neither a first nor second marker-specific signal, and the 
second Z-scgrcgatcd progeny cell produces both a first and a second marker specific-signal. 

14. (Currently Amended) A method to generate and mark chromosome recombination in somatic 
ce l ls in of making a mouse according to claim 7, the method comprising the steps of: 

(a) introducing in a first chromosome of a chromosome pair of a pluripotent cell, a first 
polynucleotide comprising a first promoter operably linked to a first chimeric sequence encoding 
an N-lcrrninal portion of a first marker and a C-tcrminal portion of a second marker separated by 
a first target site of a recombinase target site ; 

(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripotent cell, a second p olynucleotide comprising a second p romoter operably 
linked to a second chimeric sequence encoding an N-tcrminal portion of the second marker and a 
C-tcrminal portion of the first marker separated by a second target site of the rccombinasc 1 4ftfge4 
3 ite> 

wherein presence of the recombinase in the cell encoder , a recombina s e which promotes 
recombination between the target sites of the first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny cells of the 
pluripotent cell, wherein rccombinasc-promotcd somatic mitotic recombination between the 
target sites in a differentiated progeny cell yields alternative pairs of X- or Z-segregated progeny 
cells, 

wherein the X-segregated progeny cells comprise a first progeny cell comprising the first 
chromosome, and a recombined variant of the second chromosome comprising the second 
promoter operably linked to a sequence encoding the N- and C-tcrminal portions of the first 
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marker; and a second progeny cell comprising the second chromosome, and a rccombincd 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C-terminal portions of the second marker, and 

wherein the Z-segregated progeny cells comprise a first progeny cell comprising the first 
chromosome and the second chromosome, and a second progeny cell comprising a rccombincd 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C -terminal portions of the first marker; and a rccombincd variant of the 
second chromosome comprising the second promoter operably linked to a sequence encoding the 
N- and C-terminal portions of the second marker, 

wherein the first X-scgrcgatcd progeny cell produces a first marker-specific signal, the 
second X-segregated progeny cell produces a second marker-specific signal, the first Z- 
scgrcgatcd progeny cell produces neither a first nor second marker-specific signal, and the 
second Z-segregated progeny cell produces both a first and a second marker specific-signal. 

15. (Original) The method of claim 8, wherein the pluripotcnt cell is an ES cell. 

16. (Original) The method of claim 8, wherein the pluripotent cell is an egg cell. 

17. (Currently Amended) A method to g e n e rat e and mark chromosome recombination in 
s omatic cells in of making a mouse according to claim 1 , the method comprising the steps of: 

(a) introducing in a first chromosome of a chromosome pair of a pluripotcnt cell, a 
polynucleotide comprising a first promoter operably linked to a first chimeric sequence encoding 
an N-terminal portion of a first marker and a C-terminal portion of a second marker separated by 
a first target site of a recombinase target site ; 

(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripotcnt cell, a second p olynucleotide comprising a second promoter operably 
linked to a second chimeric sequence encoding an N-terminal portion of the second marker and a 
C-terminal portion of the first marker separated by a second target site of the recombinase a 4ai=get 
sit©, 

wherein presence of the recombinase in the cell e ncod e s a r e combinas e which promotes 
recombination between the target sites of the first and second chromosomes; and 
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(c) growing the cell to obtain a mouse comprising differentiated progeny cells of the 
pluripotent cell, wherein recombinase-promoted somatic recombination between the target sites 
in a differentiated progeny cell yields a recombined cell comprising a recombined variant of the 
first chromosome comprising the first promoter operably linked to a sequence encoding the N- 
and C-tcrminal portions of the first marker; and a recombined variant of the second chromosome 
comprising the second promoter operably linked to a sequence encoding the N- and C-tcrminal 
portions of the second marker, 

wherein the recombined cell produces both a first and a second marker specific-signal. 

1 8. (Currently Amended) A method to generate and mark chromosome recombination in 
s omatic cells in of making a mouse according to claim 2, the method comprising the steps of: 

(a) introducing in a first chromosome of a chromosome pair of a pluripotent cell, a 
polynucleotide comprising a first promoter operably linked to a first chimeric sequence encoding 
an N-terminai portion of a first marker and a C-terminal portion of a second marker separated by 
a first target site of a r ecombinasc target site ; 

(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripotent cell, a second polynucleotide comprising a second promoter operably 
linked to a second chimeric sequence encoding an N-terminal portion of the second marker and a 
C-lerminal portion of the first marker separated by a second target site of the recombinase,4arget 

wherein presence of the recombinasc in the cell oncodoo a rocoinbinaso which promotes 
recombination between the target sites of the first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny cells of the 
pluripotent cell, wherein recombinase-prornoied somatic recombination between the target sites 
in a differentiated progeny cell yields a recombined cell comprising a recombined variant of the 
first chromosome comprising the first promoter operably linked to a sequence encoding the N- 
and C-terminal portions of the first marker; and a recombined variant of the second chromosome 
comprising the second promoter operably linked to a sequence encoding the N- and C-terminal 
portions of the second marker, 

wherein the recombined cell produces both a first and a second marker specific-signal. 
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19. (Currently Amended) A method to generate and mark chromosome recombination in 
somatic c e lls in of making a mouse according to claim 3, the method comprising the steps of: 

(a) introducing in a first chromosome of a chromosome pair of a pluripoient cell, a 
polynucleotide comprising a first promoter operably linked to a first chimeric sequence encoding 
an N-lcrminal portion of a first marker and a C-tcrminal portion of a second marker separated by 
a first target site of a rccombinasc target s ite ; 

(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripotent cell, a second p olynucleotide comprising a second p romoter operably 
linked lo a second chimeric sequence encoding an N-terminal portion of the second marker and a 
C-tcrminal portion of the first marker separated by a second target site of the rccornbinas^-tafget 

c i tQ 

wherein presence of the rccombinasc in the cell encodes a rccombtnaso which promotes 
recombination between the target sites of the first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny cells of the 
pluripotent cell, wherein recombinase-promoted somatic recombination between the target sites 
in a differentiated progeny cell yields a rccombincd cell comprising a rccombincd variant of the 
first chromosome comprising the first promoter operably linked to a sequence encoding the N- 
and C-terminal portions of the first marker; and a recombined variant of the second chromosome 
comprising the second promoter operably linked to a sequence encoding the N- and C-lerminal 
portions of the second marker, 

, wherein the rccombincd cell produces both a first and a second marker specific-signal. 

20. (Currently Amended) A method to generate and mark chromosome recombination in 
s omatic cells in of making a mouse according to claim 4, the method comprising the steps of: 

(a) introducing in a first chromosome of a chromosome pair of a pluripotent cell, a 
polynucleotide comprising a first promoter operably linked to a first chimeric sequence encoding 
an N-terminal portion of a first marker and a C-terminal portion of a second marker separated by 
a first target site of a recombinase targ e t sit e; 

(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripotent cell, a second p olynucleotide comprising a second p romoter operably 
linked to a second c himeric sequence encoding an N-tcrminal portion of the second marker and a 
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C-tcrminal portion of the first marker separated by a second target site of the rccombinasc a 4afget 

wherein presence of* the recombinase in the cell e ncod e r a r e combinas e which promotes 
recombination between the target sites of the first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny ceils oflhc 
pluripotcnt cell, wherein rccombinasc-promotcd somatic recombination between the target sites 
in a differentiated progeny cell yields a recomhined cell comprising a recombined variant of the 
first chromosome comprising the first promoter operably linked to a sequence encoding the N- 
and C-terminal portions of the first marker; and a recombined variant of the second chromosome 
comprising the second promoter operably linked to a sequence encoding the N- and C-tcrminal 
portions of the second marker, 

wherein the recombined cell produces both a first and a second marker specific-signal. 

2 1 . (Currently Amended) A method to generate and mark chromosome recombination in 
somatic cells in of making a mouse according to claim 5, the method comprising the steps of: 

(a) introducing in a first chromosome of a chromosome pair of a pluripotcnt cell, a 
polynucleotide comprising a first promoter operably linked to a first chimeric sequence encoding 
an N-terminal portion of a first marker and a C-terminal portion of a second marker separated by 
a first target site of a r ecombinase targ e t sit e; 




(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripotcnt cell, a second polynucleotide comprising a second promoter operably 
linked to a second chimeric sequence encoding an N-terminal portion of the second marker and a 
C-terminal portion of the first marker separated by a second target site of the recombinase a 4aFget 

wherein presence of the recombinase in the cell e ncod e s a recombinas e which promotes 
recombination between the target sites of the first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny cells of the 
pluripotent cell, wherein recombinase-promoted somatic recombination between the target sites 
in a differentiated progeny cell yields a recombined cell comprising a recombined variant of the 
first chromosome comprising the first promoter operably linked to a sequence encoding the N- 
and C-tcrminal portions of the first marker; and a recombined variant of the second chromosome 



PAGE 14*22 * RCVD AT 11/22/2006 11:12:41 PM [Eastern Standard Time] * 8VR:USPTO-EFXRF-3/16 * DNIS:2738300 ■ CSID:949 218 1767 " DURATION (mm-ss):09^0 




14 



Serial No. 10/727,399 



Nov 22' 2006' 9: 19PM RICHARD flRON OSMRM 



949-218-1767 



p. 15 



comprising the second promoter opcrably linked to a sequence encoding the N- and C-tcrminal 
portions of the second marker, 

wherein the recombined cell produces both a first and a second marker specific-signal. 

22. (Currently Amended) A method to generate and mark chromosome recombination in 
somatic colls in of making a mouse according to claim 6, the method comprising the steps of: 

(a) introducing in a first chromosome of a chromosome pair of a pluripotcnt cell, a 
polynucleotide comprising a first promoter operably linked to a first chimeric sequence encoding 
an N-terminal portion of a first marker and a C-terminal portion of a second marker separated by 
a first target site of a rccombinasc targot sito ; 

(b) introducing at a homologous location of a second chromosome of the chromosome 
pair of the pluripotcnt cell, a second polynucleotide comprising a second promoter opcrably 
linked to a second chimeric sequence encoding an N-terminal portion of the second marker and a 
C-lerminal portion of the first marker separated by a second target site of the recombinase a 4afget 

wherein presence of the rccombinasc in the cell onoodoo a rocombinaso which promotes 
recombination between the target sites of the first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny cells of the 
pluripotent cell, wherein recombinase-promoied somatic recombination between the target sites 
in a differentiated progeny cell yields a recombined cell comprising a recombined variant of the 
first chromosome comprising the first promoter opcrably linked to a sequence encoding the N- 
and C-terminal portions of the first marker; and a recombined variant of the second chromosome 
comprising the second promoter operably linked to a sequence encoding the N- and C-terminal 
portions of the second marker, 

wherein the recombined cell produces both a first and a second marker specific-signal. 

23. (Currently Amended) A method to g e n e rat e and mark chromosom e recombination in 
somatic c e lls in of making a mouse according to claim 7, the method comprising the steps of: 

(a) introducing in a first chromosome of a chromosome pair of a pluripotent cell, a 
polynucleotide comprising a first promoter operably linked to a first chimeric sequence encoding 
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an N-tcrminal portion of a first marker and a C-tcrminal portion of a second marker separated by 
a first target site of a recombinase targ e t site ; 

(b) introducing at a homologous location bfa second chromosome ofthe chromosome 
pair ofthe pluripotenl cell, a second p olynucleotide comprising a second p romoter operably 
linked to a second chimeric sequence encoding an N-tcrminal portion ofthe second marker and a 
C-tcrminal portion ofthe first marker separated by a second target site of the rccoinbinasc 1 4afge* 

wherein presence of the recombinase in the cell encodes a r e combinas e which promotes 
recombination between the target sites ofthe first and second chromosomes; and 

(c) growing the cell to obtain a mouse comprising differentiated progeny cells of the 
pluripotent cell, wherein recombinase-promoted somatic recombination between the target sites 
in a differentiated progeny cell yields a rccombincd cell comprising a rccombincd variant ofthe 
first chromosome comprising the first promoter operably linked to a sequence encoding the N- 
and C-terminal portions ofthe first marker; and a recombined variant ofthe second chromosome 
comprising the second promoter operably linked to a sequence encoding the N- and C-tcrminal 
portions of the second marker, 

wherein the recombined cell produces both a first and a second marker specific-signal. 

24. (Original) The method of claim 17, wherein the pluripotent cell is an ES cell. 

25. (Original) The method of claim 17, wherein the pluripotent cell is an egg cell. 

26. (New) A transgenic mouse comprising a somatic cell, comprising: 

(a) in a first chromosome of a chromosome pair, a first polynucleotide comprising a first 
promoter operably linked to a first chimeric sequence encoding an N-lerminal portion of a first 
fluorescent marker and a C-tcrminal portion of a second fluorescent marker separated by a first 
target site of a recombinase; and 

(b) at a homologous location of a second chromosome of the chromosome pair, a second 
polynucleotide comprisinga second promoter operably linked to a second chimeric sequence 
encoding an N-terminal portion of the second marker and a C-lerminal portion ofthe first marker 
separated by a second target site of the recombinase, 
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wherein presence of the rccombinasc in the cell promotes recombination between the 
target sites of the first and second chromosomes; 

wherein recombinase-promoted somatic mitotic recombination between the target sites 
yields alternative pairs of X- or Z-segregated progeny cells, 

wherein Ihc X-scgrcgatcd progeny cells comprise a first progeny cell comprising the first 
chromosome, and a rccombincd variant of the second chromosome comprising the second 
promoter opcrably linked to a sequence encoding the N- and C-tcrrninal portions of the first 
marker; and a second progeny cell comprising the second chromosome, and a recombined 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C-tcrminal portions of the second marker, and 

wherein the Z-scgrcgalcd progeny cells comprise a lirst progeny cell comprising the first 
chromosome and the second chromosome, and a second progeny cell comprising a rccombincd 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding the Nt and C-terminal portions of the first marker; and a recombined variant of the 
second chromosome comprising the second promoter operably linked to a sequence encoding the 
N- and C-terminal portions of the second marker, 

wherein the first X-segregated progeny rell produces a first marker-specific fluorescent 
signal, the second X-segregated progeny cell produces a second marker- specific fluorescent 
signal, the first Z-segregated progeny cell produces neither a first nor second marker-specific 
fluorescent signal, and the second Z-segregated progeny cell produces both a first and a second . 
marker-specific fluorescent signal. 

27. (Mew) The mouse of claim 26, wherein the first and second markers are GFP and RFP. 

28. (New) The mouse of claim 26, wherein the recombinase and target sites are Cre/loxP, and the 
first and second markers arc GFP and RFP. 

29. (New) A method to generate and mark chromosome recombination in somatic cells in a 
mouse, the method comprising: 

crossing a first transgenic mouse that comprises a recombinase-encoding transgene, with 
a second transgenic mouse that comprises in a first chromosome of a chromosome pair: (a) a first 
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polynucleotide comprising a first promoter opcrably linked to a first chimeric sequence encoding 
an N-terrninal portion of a first marker and a C-terminal portion of a second marker separated by 
a first target site of the recombinase, and at a homologous location of a second chromosome of 
the chromosome pair: a second polynucleotide comprising a second promoter operably linked to 
a second chimeric sequence encoding an N-tcrminal portion of the second marker and a C- 
tcrininal portion of the first marker separated by a second target site of the recombinase, to 
generate a progeny mouse that comprises the chromosome pair and expresses the recombinase, 

wherein expression of the recombinase promotes recombination between the target sites 
of the first and second chromosomes in somatic cells of the progeny mouse, 

wherein the rccombinasc-promotcd somatic mitotic recombination between the target 
sites yields alternative pairs of X- or Z-scgrcgalcd progeny cells, 

wherein the X-scgrcgatcd progeny cells comprise a first progeny cell comprising the first 
chromosome, and a recombined variant of the second chromosome comprising the second 
promoter operably linked to a sequence encoding the N- and C-lerminal portions of the first 
marker; and a second progeny cell comprising the second chromosome, and a recombined 
variant of the first chromosome comprising the first promoter opcrably linked to a sequence 
encoding the N- and C-terminal portions of the second marker, 

wherein the Z-segregated progeny cells comprise a first progeny cell comprising the first 
chromosome and the second chromosome, and a second progeny cell comprising a recombined 
variant of the first chromosome comprising the first promoter operably linked to a sequence 
encoding the N- and C-tcrminai portions of the first marker; and a recombined variant of the 
second chromosome comprising the second promoter operably linked to a sequence encoding the 
N- and C-terminal portions of the second marker, 

wherein the first X-segregated progeny cell produces a first marker-specific signal, the 
second X-segregated progeny cell produces a second marker-specific signal, the first Z- 
scgrcgatcd progeny cell produces neither a first nor second marker-specific signal, and the 
second Z-segregated progeny cell produces both a first and a second marker specific-signal. 

30. (New) The method of claim 29, wherein the recombinase and target sites are Cre/loxP, and 
the first and second markers are GFP and RFP. 
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